MIL-5-19500/123A(EL)
12 December 1906

SUPERSEDING
MIL-5-19500/123(SigC)
1 July 1960

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM
TYPE 2N700A

1. SCOPE

1.1 Scope.~ This specification coversthe detall requirements for a germanium, PNP,
transistor for use as amplifier device(s) in small-signal, VHF, equipment circuits. (See

6.2 herein.)
1.2 Outline and dimensions.~ See Figure 1 herein. (TO-72)

1.3 Moximum ratings.~ (At Tp = +25°C, unless otherwise specified)

1/ .
Pr= | Vcso | Veeo |Veso |'le [Ty | Tsg
mW Vdc Vde Vde mAde] °C g
75 25 75 | 0.3 |50 [+100 | -85t0+100
“‘[For Tp > +25°C, derate ot 1.0 mwW/°C.
1.4 Particular electrical characteristics.= (At TA = +25°C)
heg P.G. NF cso REpie Cobo
at: f=1kHz of: f=70MHz | at: f=70MHz | ot: at: f=300MHz | at: f2100kHz=
lecg 2mAdc IEC':-'BZmAdc lg= 2mAdc Ig= 2mAdc lg= 2mAdc
——- & db vAde ohms pt-
Min| T % e —
Max 45 ——- 10 2 100 1.4
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PECIFICATIONS
MILITARY
MIL-5-19500 Semiconductor Devices, General Specification For
STANDARDS
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Component Parts
MIL-STD-750 Test Methods For Semiconductor Devices

(Copies of specifications, standards, drawings, and publications required by contractors
in connection with specific procurement functions should be cbtained from the procuring agency
or as directed by the contracting officer. Both the title and number or symbol should be
stipulated when requesting copies.)

1tCpe s « o o » o » extrinsic base-resistance collector-capacitonce product;
v (collector=base time constant)

lhfai v « « s+ . magnitude of common-emitter smali-signai short-circuit
FE transfer ratio
B A Pt ol el et Tho ata s LAl Le of abe Aot _a _ae 4
3.3 Design ana consiruction.= The iransistor snaii be of the aesign, consifuction, ana
JOy UL I | tnmmatame cmamilind fom Blmiea 1 Py 35 I1Can 2 2 9 el 2 1 2 booale )
Pl'y LU W [E11® ]2 3P=b|||=u (11 ] valt 1 1IGISHle \VYEET Jeveh UM JeweV "B.U'l'.’
3.3.1 Terminal arrangement.- The terminal arrangement on the transistor shall be as

indicated in Figure 1 herein.
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3.3.3 Terminal-lead length.- Terminal-lead length(s) other than that specified in Figure 1
may be furnished under contract or order (see 6.3 herein) where the devices covered herein are
required directly for particulor equipment-curcult Installation, Where such other lead-lengths are
required and provided, it shall not be construed as offecting odversely the Qualified=product status

of the device, or applicable JAN marking.

L N B a® et - . .. LA Ll B __a®___ 8 __

Jed.4 Uperarlgg POSITION .~ 1Ne wransisior snNail be capaoie OF proper operavion in any
position.

3.4 Performonce choracteristics,~ The transistor performance choracteristics shall be os
specified in Tobles 1, I, and 11l herein,

3.5 Marking.- Except as otherwise specified herein, morking shall be in accordance with
Specification MIL-5- 19500. if any specification-requirements waiver has been granted, the
product=identification marking shall consist of the 'classification' type designation only,

(See 4.3.3 herein.)
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Provisions,

4.1,1 Procedure for lots held more than 1 year.~ The requirements in Specification
MIL-5-19500, paragraph 4.2, applicable o "lofs held more than 6 months” shall opply, here-

with, only to lots held more than 1 year.

4t
4 2 Qualificqh&gn and acceptance ins cﬂon. Qualification and Quality Conformance

ond as otherwise specitled herem (see 4.2.2 herein). l:roups A, 8, and C inspection snau

_efe 4 & w fA_ 8 1 a1 | N Y & YO 7Y

COhSlSl’ O'l’ rne eXOMIﬂOﬂOﬂS OI\O rests spe iTiea n iaoie 1, ll ana u, I'BSPGC ively, nereln. Kuairy
a0 e b et af Bamanetlon faon Malfian, fean B 1 hawafnal
Lonrormance ll‘lSPeb"Oll sSNgiui incivae in PECTION O FIePpUruinion 101 vailivery (3T J, 1 neisi),

4,2.) Specified LTPD for subgroups.= The LTPD specified for a subgroup In Tables I, I
and Il herein shall apply for all of the tests, combined, in the subgroup.



4.2.2 Group B-Group C life test samples.~ Samples that have been subjected to
Group B, 340-hour life test may be continued on test for 1000 hours in order to satisfy
Group C life test requirements. These somples shall be predesignated, and shall remain
subject to the Group C 1000-hour acceptance evaivation after they have passed the Group B,
340-hour acceptance criteria; hereto the following shall apply:

o. The cumulative total of fallures found during 340-hour test and during the
subsequent interval up to 1000 hours on these samples shall be computed
for 1000-hour acceptance criteria.

b. Where, relative to the different LTPD value established herein for Group C,
iﬁﬁﬁ-hour iife test{s), an additionai sampie quaniity is inciuded wiih ihe
sumple quunnry per 4, u'ﬁuve, the total of failures In the overall G‘r‘ﬁﬁi.‘v (o9
1000-hour acceptance-criteria computation shall be the combination of
failures found per a, above, and those failures found per the additional

samples quontity subjected to the life (1000-houd test.

4.2,3 Group C testing.~ Uniess otherwise specified, Group C tests shaii be performed
on the initiul Iot cmd thereafter on a lot every 6 months, (See Table 11l herein.) The
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e al o ~L
coniracior SHUII, Inrougnﬂut e course oY G Contrael ofF UldBl, peimin e Govermsint

represer ntative to scrutinize o all taet data and ﬂnr"nnc rnmring mnmnfnrhlrnr't tost nrogram on

Group C characteristics and parameters for the oroduct concerned. Upon determination by
the Government inspector (in advance of Group C, 6-month, test results) that Group C
parameters are not being adequately met, the Government inspector may require lot-by-lot
mspechon, normally for a minimum of 3 consecutive iots, to be performed for required

Group C tests.

4,2.4 Disposition of sample units.- Sample unils that have been subjected to Group B,
Subgroup 2, 4, and 5 tests shall not be delivered on the contract or order. Somple units
that have been subjected to and have passed Group B, Subgroups 1, 3, 6, 7, and 8, and
Group C tests (these tests to be considered non-destructive), may be delivered on the contract
or order provided that, ofter Group B and C inspection is terminated, those sampie units are
subjected to und pass Group A inspection. Defective units from any somple group that may he

PO | 20 ab M e Lo da? g | il o wala 22l abn Adafazfa) L
passea group lnspebnun $hali ROF DE Teliverso on Ine ConirGet oOF Orusik Untii Ing Gatgchs; nos

been rameadied to the satiefaction of the Governmant,

TeTw A

4,3 Particular examination and test requirements,~

4.3.) Interval for End-Point test measurements.- All applicable End-Point Test measure=-
ments shaii be performed, after sampie units have 'been subjected fo required p'hysicui-
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(a) For Qualification inspection: within 24 hours.

(b) For Quality Conformance inspectin: within 96 hours.
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4,3.2 Mechanical domoge resuiting from tests, - Except for intentionoily deforming,
mutilating, or dismembering mechanical=stress tests to which samples are subjected, there
shall be no evidence of mechanical damage to any somple unit os o result of any of the
Groups A, B, or C tests,

4,3.3 Marking legibility.~ Marking shall be legible before and after all tests.

4.3.4 Shock.~ The shock testing apparotus shall be copable of providing shock pulses
of the specified peak acceleration, woveform, and pulse duration to the body of the device.
The acceleration pulse, as determined from the unfiltered output of a transducer with a natural
frequency greater than 10,000 cycles per second, shall be a half-sine waveform with an
allowable distortion not greater than 220 percent of the specified peak accelerotion. The
pulse duration shall be measured between the points at 10 percent of the peak acceleration
during rise ond ot 10 percent of the peak acceleration during decay. Absolute tolerance

of the pulse duration sholl be = 30 percent of the specified duration.
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Table |. Group A inspection.

Test Method per  Examination or fest Conditions _ LIFD Symbol Limits Unit
MIL-5TD-750 Min. Max.
Subgroup | 10
20713 Visual and mechanical === === - i
SRGI llGﬁG
Subgroup 2 5
[USERE. R W,
3001 Collector=base Bias Cond. D BVepo 25  --- Vde
breakdown voltage IC=100 vAdc )
on Collector-emitter Bias Cond. D BV .25 === Vdc
e " ¢ e oA CEO
breakdown voitage Ic=1W vAdc
3026 Emitter-base Bias Cond. D BVEBO 0.3 1.0 Vde
breckdown voltage !E=100 uAde
3034 Collector-base Bias Cond. D P 2 uAde
cutoff current Vep =4 Vde et
Subgroup 3 7
3206 Smaii-signai shori= Vep =6 Vdc hf 4 45 ==
circuit forward- IE =2 mAdc e
current transfer f = lkHz
I'QYIO
3206 Smoll-signal short= VC§ =6 Vdc hfo —~= 50 e--
cireuit forward- 'E =5 mAde
current transfer f = tkHz
ratio
3200 Small-signa! shert= Veg =6Vde h ~== 30 ohms
[ [3 . . ib
circuit input 'E 2mAdc
impedance f =lkHz
3236 Output capacitance Vep= 6Vde Cobo === 1.4 pf
|r = 0

f2 0.1F IMHz
Case grounded
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Toble I. Group A inspection = (Cont'd).
Test Method per  Examination or test Condifions  LTPD. Symbol  Limits __ Unit
MIL-STD -750 Min.  Max.
~ Subgroup 4 10
3306 . Magnitude of small-signal VCB ~6Vde el 4 B -
short-circuit torward- !E Mg .
current tronsfer = 100 mHz
ratio
.- Collector-base ti Vep= 6Vde G, 18 27 psec
constant I = 2mAde ©
f=31,8 MHz
Tast circuit per
Fig.2 herein
3246 Noise figure Vea= 6Vde NF -~ 10 db
l. = 2mAdc
= 50 ohms
f = 70MHz
Test circuit per
Fig. 3 herein
3256 Smaii-signai Vep= 6Vde P.G. 26 wee db
{neutralized) iE = 2mAdc
power gain i=30 Mz
Test circuii per
Fig. 4 herein
3256 Smeall-signal Vep= 4Vdc : P.G., 22 e db
(neutralized) I."= 2 mAde
power galn fE= 70MHz
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Table I. Group A inspection ~ (Cont'd).

Test Method per Examination or test Conditions LTPD  Symbol _ Limits U
MIL-STD-750 in. Xo
1/ .
Subgroup § - 15
-]
Iy e P - 3 o
2/ High-temperature | A= +85% ~0°
operation: ‘
3035 Collector=base Bias Cond, D !CB o 50 o
cutoff current VAo = 6Vde
CB
-3° .
- = - °
2/ Low-temperature T A 55° +9°
operation:
amm s - e - N Y] _ 271 L [ ] —— ==
J2U0 >mollf5|.9na! \ CB ovac Nte YA
short=circyit 'E = 2mAde
forward~current f=1kHz
transfer ratio
)7
For this Subgroup, the sample uniis subjected to the High-Temperature Operation test
shall be permitted to return to and be stabllized ot room ombient temperature prior to
their being subjected to the Low=Temperature Operation test.

~ Measurement(s) shall be made after thermal equilibrium has been reached at the temperatu
specified.



Table N. Croup 8 Inspection.
Tast Method per Examination or test Conditions TP §ymbo| Limits Unit
MIL-STD-750 & Min.__ Max,
Subgroup 1 20
2066 Physical dimensions -— w=m  ema mea eee
Subgroup 2 15
2026 Solderability Omit oging —e mme e e
1051 Temperature cycling Test Cond, B wes === ses ees
except T hioh)=
+100°c( gh)
1056 Thermai shock Jesi Cond. A wE= mes TmETmomes
(glass sirain)
g;/ Seal (leck rate) Test Cond. C, - == 10-7 atm
procedure 1; ce/sec
Test Cond, A
for gross ieaks
1021 Moistura resistance - c—— ees  mme eee
End=Point tests: i .
3036 ollector-base cutoff Bias Cond. D lcpgo = 2 vAdc
current Vep = é6Vdc
3206 Smali-signal Vap= 6Vdc hfe 4 45 ===
shori=circuit ie = 2mAdc
forward=-current f =lkHz

transfer rafio

O
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Table ii. Group B inspection. - (Cont’d).
Taet Maothead nas Bonm inmtione oo & JAR (75 pupepy TTDN Gl - 1 imtte Ti-ts
1SI IvVG NIV le GAMINIIIINIININGIY W) AT TJIT IR L2 RN 4 4 [11*4%4 ] L LI 1] Wil
M"_--S.Q'. 5@ !,/ -M-!ﬂa J:--E;"v
Subgroup 3 15
2016 Shock _§/
.“.a“—wé“aring - - et 13 - LT 1
1500CG
5 blows of 0.5
msec ed, in
orientations
2(], _Yl, Y2_,‘ Zl_
(total = 20 blows)
ANAL Vbt Lobliia [ X Py S
FAY . 0] vyioruanmen 1 llu“ [ 154 l"upl:l [ 1] '9
2¢
2056 Vibration, variable —— m—e ane aee mee
frequency
2006 Constant acceieration 20,0006 ~=e eme  cee  ee-
Orientations X1,
vl Ve 71
[ ] " l"  §
End=Point tests:
Same as for sub~
group 2, above
Subgroup 4 20
2034 Tarminal etrannt Taet Can F o — - i
4 44 | ] asINS N .llullvll' & il NI T ¢ -



Subgroup §

nd-point tests:

Salt atmosphere
(corrosion)
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See 4.2.2 herein,

/

4
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Subgroup 7

tion lite:

Subgroup 6 above

aome as Tor

Steady state opera-

End-point tests:
See 4.3.4 herein.
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]
Table Ill. Group C inspection. ~

12

Test Mathod per Examination or fest Conditions TP Symbol  Limits  Unit
MIL-STD-750 _g/ Min, Max.
- Subgroup 1 5
3221 Real part of small- Vep = 6Vde REL:. =-== 100 ohms
signal short= !E'i‘2r‘nA.¢_i_c_:
circuit input f = 300 MHz
impedance
Subgroup 2 15
3151 Thermal resistance -— 015 - 1 °C/mW
Subgroup 3 A=l0
1031 High-temperature lifs Tstg = +100°C com mme eme e-.
{non-operating) ¢t = 1000 hrs
3/
§_n_c|r:Point tests: 7
3036 Collector~base cutoff Bias Cond, D lrny == 4 yAde
currents Vep = 6Vde it
3206 Small=signal Vep = 6Vdce hee 3 60 ---
short=circuit le = 2mAde
forward-current f = 1kHz
transfer ratio
Subgroup 4 A=10
1024 Steady state opera- T, = +25°C e
fiﬁﬂ l“ H -t = Wala
TELRY S S v u WY e
e = 25 mAde
t = 1000 hrs
3/
End-point tesis:
Same as for
Subgroup 3 above -
Y 2/ k%
See 4.2 .3 herein, See 4.3.1 herein. See 4.2,2 herein,
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l—-l-—u-
: = RN T o TaY
[ ) ¢ ——TTNCHES TALCIARETERS | oo
ceavinim | ! REF. I MINT MAR, MIN, | MAX, | FYVie?
oL ANE L A f.200 | ,230 $.31 |5.04 *
PLANE .-l 4 l 1170 1195 .52 14.95
£4 = N ) 4,32 135
L D 6 |— 1 .030_ 0.76 |
B g gt v t__].500 1 .57 12,70_[14.47
" u " " F 010 Kk Oudt f 0,40 3
1 () 100 2. 54
F H . 050 27 2
. " J 028 .048 0.71 1,
b G =~ K100 .04 X INENT]
| . L u L a5° 450 7
BASE ey - l' ]
———4 )Le-k-—-.i
—AY
Tl—c\ 7i&—-
/ \_cou.zcrou
"\ \/,\ T~ CASE LEAD
;‘ (NOTE 3)
7 \_
K
NOTES:

1,  The spocified lcad diometer (4 lcods) opp!m to the zone between ,050 ond 250 below
scating plone. Between 4250 from seoting plone, and end of lead, a moximum of

,021 shall be held, ol

, +,00) o
2, As measured with o suitobie gope ot o gaging plono 034 o .000 below €oiIng puunw
ik lead oricatstion she!l be within (007 of wnaelfiad locations ralatlve to frue orieatation

of fob (ccntcrl!no). thn gogo is not used, meosuremant shall be made of seoting plane.
3. .Emitrer, Base, and Collactor leads elecirically insulatod from the cose. The “Cose” load
Is eloctrically connocted to the case.

-
w
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Fig.4. 30-MHz Power Gain
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5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery.~ Preparation for delivery sholl be in accordance with
Specification MIL-5-19500.

6. NOTES

' 8 L e b bt Qi MY ata =
6.1 Notes.~ The notes included in Specification MiL=

or exceptions, are applicable to this specification.

6.2 Application guidance.- The transistors conforming to requirements in this document
lssue are vecommended as ready replacements (having superior-controlled operational

characteristics) for the: transistors covered by previous issue(s) of this document,

6.3 Ordering dota.~
a. Teminal-lead finish,~ See 3.3.2 herein.

b. Terminal-lead length,~ See 3.3.3 herin.

6.4 Qualification.~ With respect to products requiring qualification, awards will be
made only for such products as have, prior to the time set for opening of bids, been tested
ond approved for inclusion In Qualified Products List (QPL)-19500, whether or not such products
have actually been so listed by that date. Information pertaining to qualification of products
covered by this specification should be requested from the Commanding General, U. 5. Army

- Wite spw vene

Electronics Command, Fort Monmouth, New Jersey 07703, Attention: AMSEL-PP-EM-2,

6.5 Changes from previous lissue.~ Asterisks are not used in this revision to identify
changes with respect to the previous issue, due to the extensiveness of the changes.

Custodion: Preparing activity:
Army-EL Army-EL

Project No. 596~A085
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